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Abstract of JP4270069 

PURPOSErTo prevent spattering by setting shifting time from completion of conducting hot start current 
to the starting time of conducting pulse current and conducting plural shifting pulse currents changed 
over to pulse width of the above pulse current during this shifting time step by step. 
CONSTITUTION: When tip part of a wire 1 comes into contact with a material 2 to be welded at the time 
of starting the welding, the hot start current Ih having current larger than the mean value of putse current 
Iw during welding is sent and after that, putse MAG welding arc start control method for sending the 
pulse current is executed. The shifting time period from the time at sending completion of the above hot 
start current to the time at sending start of the above pulse current is set. During the above shifting time 
period, plural shifting pulse currents It changed over step by step from the pulse width having width larger 
than pulse width in the above pulse current to the pulse width of the above pulse current is sent. By this 
method, the spattering and bum back developed with short circuit of the tip part of wire with molten 
particles due to sudden variation of wire melting speed can be prevented. 
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1 

am,fc*K. aa*©/wx«at©¥^<i<fcr>fc*ir 

V»«S5tt©*5/ hX^-hS«E*a«l/&»fc, /WX 
««E&aaT5/'U'XMAGaa7-*X*- 
SfcfcV»T, ftE*yhX*-ha«©aa*7a*»6 

■tBUff nnf fc. aia/wxaao/wxa <t o %>* 

©/Waft*&a^Jl*aK©/U*ffS?IHmC 
G*g&7-*X*- MHH«& 

ani/tat, »a*©/wxa*©¥aaj:Dt>** 

^mSSEttO^y hX*-hm««SSb&&fc. /WX 

iB/wxaao/iA'xa.k o fc/hw/'vvxiiiwx*- h 
juaasaau ^txft9E*-y hx^-hs^«ia« 

IWB»tfWIB*fc. ffi!E/WXSi8©/WX 

/WXMAG&^-^X*- hfMffll^fe, 
ftftLfcBtlc, a»«f»©/wxa«©¥3aJ:Dt>** 

^m«sffi©^>y hx^-h«gt^amL/fc^{w, /wx 

SSKSaS-rS/I^XMAG^ffiT-^X^- hM»* 

aeaffamfa. m^v^m^o/vi^m^*)^ 
©/wxajfe&aa/wxaao/wxaaTBjgwfc 
W r> a&fc«ft©£fT /t;vxaa©aana ta«»7 
t saar *£ff /wxe^fcaft^aaiii&ictttA 

U, ae*fT&m*7ai& «HB/tJPX«ffiE©/WX"li 

t/wxaatsaars/wxaaaftaaaata 

gffl*iiiffll|lIKlCffl*'r5n;PXMAG®S7-^X^ 

[»*^4] aaaaaic. v^^mmmmwz 

®te Ufc*fc. JSffif ©/^WX«S6©¥^««fc o t>* # 
wft«a©*y hx^-hasSfcaaLfcaJ::, /wx 
mffi*mm?z>/vvz.MAGfS&7->?x?- haa# 

iSCSHT, WIB*<>hX^-h««S©a*»7^6 

iwa/^x««©a«a»»*T?©iMf»iii*Rftu. 

iWEfWfJBIWtti. MiB/Wxaa^WxaJ: 0 fc* 

©/wxa#£ffl^/wxaa©/wxa3^aawfc 
o jft^fca»©«;ff/i;vxeiS5©asM5&a:a«K7 
tsaaTa/wxaasioT. /^^aaawea 
n t i-zGmwtfeignt o a Aa/wx^-xa 
aaaaataDa*.. iaia«ff«w»7att, smb/i 



(2) aa¥4-2 7 0 0 6 9 

2 

AGjg&T-^X*- hs«»m 

[0 0 0 1] 

[aa±©«a»ai *»a», /wxmag»«7- 
^x^-haa*ttt*v»T. 7-*x*-ha«©7 
-ffaafc**x/xy^©aa©»jkfti^7-^aaa 

«©/t->rty**KflkU Hafc7-*X*-HfcfT 
20 3«WP3WSKar*'b©"C**. 
[0 0 0 2] 

[«*©fiffi] (ftaaai) si <a) a. aaaa 

i©7-*x*-l-l$©7f-Y (&T7-f1riv>3) 1 
©7-fir$fc«l a©tta£7-0 3©a±i©arawa 

a t saafaH-?**. raa (b) «, (a) t 

»*Lfc7-*X*-MS©*y hX*-hftai hR 

xfr - 9 x h a©a»f ©/■wxaa iwcww 
est &3s-ra-?*a. aa (a> tunr, aati 

•C7-f"lrl*xn-i*»aaT?a»U B&t2 T?7 

# -i" i a «taaaa 2 itaau&^ & aa (b) 

Ic^-riStc **ftftLfc**h;i*--MMJThfc 

ft [k] ©*? hx^-sssi h&aauTaat3 
fc*v»T7-^*»ts*. aa. a«©«»*©^* 
x«siE i w©^;pxst p ©/wxaa I wsam^iir 
t^s. c:©a!*ftaic*v>T«. aa (a> ©isa 

t2 C*t»T7^+5Mla*H(H»aft2ltaB»b&» 

a*s/wxaaaiae*>xtt«iBU©««aT*» 
:vwxaa©/wxa.kD hx*-h« 
iihsiiUT, 7-f^Rtwaaasaaaaa-a- 
so T«a*a»s*rv»«. c©»£. aat2 cstta 
vi^otemmmM 1 3 ics^s*? hx*- vmm 
1 hcastctoT. 7-f-v^sffl©3~8 m a*aa 

matT^l (A) ©^f«t3 ^-r«k5fcX^!y^7 

a«u, »a»»*»*©t*»7-^*airr*c 
t«»m«a:wT?7-f«ft*a"f*. 

[0 0 04] <aaftft2) *Ct, ^©«f^t3 ©7 

-f-v*a©aac±5XAy^©a**a±-r5fc© 

(t. €£*fta2tCi3V)Ttt. a»t2 E*W7-ft# 

satfct^ic:, a2 (b) c^-r«t5«c, a«©st± 

40 »3aa*«4, 0 0 0 [A/sec] igg©a<T, /t;uxa 

aaR^;i/xa*v?;vxaa 1 w± 0 v>x^- 
h^affii g^aatT, 02 (a) c*-r<k5x^- 

hffl7-i?3 a&%4$-e-. 3l«ViT*y hX^-hft 

ai hsiftsutci^t, 7-fir««a»'taaLr 
* ^m© xasfwa uxa^fis ©7^ +?§»f**a4 
i/*vi<t5icLT. 7-firaa3i«aa«*fca»UTv» 
*ftffi«w-*aaa«**. 7'f^*a©aaK«k*x 
^y^©a^sa<ca:*tff*)tiT^*. 
[0006] (ft*&*3) 03 (a) tt. '<&mmz 
50 aT-tzf-hmommmmmuMT&E. (^Ta» 
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3 

*v»t, hb (d) Ks-risay-firjaii at«w 

IMt^fcOiWIkfcJcoTWH (B) K^T«k5C> 
hX^.-h/WOM&fiffiHpRtf*-;/ hX^-f^-X 
«ttttHbJ:Qj*«4cy hx*-h«iffl hUfiffitl. « 

Tviv&m&xmmmvmamimLTmn 1 3 

Vvr7-*3J9»*4U *»«EEV«tJMDU, 

I £©ig&mEE©^il]X«2§J£SiS©&4> 

(B) CSf<t3JC> ^UtilwpJl^-Xt 

ft*&fffl©<fc5&-£<fi©*-y hX*-h©SitI h£ 

£«Krih-r* 
CO 0 2 0] 

tt. 0 2Titt)ZBt,;fc < J:5»;:, ^Jt2 fc*V»T7-fir* 

2 \z&mLtz.mzz?- hm*m 1 % &a 

(CioT, 01 (A) lc^-TJ;5tc^Jt3 tests'? 

ttfUt*. b^U hX^-MWIWThaVWX 
ttSS I w©/wxffiT p ± 9 fcftilHcATfc-sfc*!::, 

/WxllTp©/wassu wCi»&*.5i, 7-f ■¥© 
8BU*fc#S&»»Ci*4>TSfc©fc, 7-f-* , Rtf»»»t& 

T, Nf^lt5 fcSHTffl&ana-D. Nr«t6 Kl*>V>T7 
-ffft*»Mfi[fc±-&^y^7b*t5Sfr*. Sfc. 

Hpi*y hX^-hffl^-X€SHbi<tOfiE^*y 

hx^-hmss 1 h^as-r-scittcioT. 02 

(A) \Z7K?mm 1 3 t*W«7'f-f**l»»0»Bffc 
^2tl^«fC. *yh-X^-h«MTh©*^hX^- 

hmis 1 h*> £/m<xflgT p <d/vvt.im 1 wttgj&A 

*£. 7-1-f©SMA^«l»lC«^-rSfc«)lC, 7-f 
irJMW*iWKTbTH2 (D) tc*TMii&#5g*U 
0 2 (E) (C*fJ;^C7-fi'ft«©^li$efrJ;?>X;'< 
u/*7ba*5Ktr*>. 

[0 0 2 2] (04 04 (A) tt, ft*©7- 



(3) !$B!¥4-2 7 0 0 6 9 

^Dyi7 0Ta&5. 04fCfeHT, KfflmilACSA* 
i: UTtt«EW£CE)|»«U AflRIPHIftP S * & 7-f f 1 
©*&*?y 7*4 fc«i88«J2 £©IW!Cffl#&«*&LT7 
-?3<£8£S1*.5. l^ff&H^-^WM 
K J: 011***7^ •VSIil&n-^WR.fc D#*&£n*. 
¥^ft«HR«ia» I MB. 7-f ^2liS& ; &-^WM©7-f 

lelKWCa. m^Imt7'f-\'2li^ ; E-^WM©|lie^ 

jo «s«ai-r*7-fA'2ii&jasttaiswD©a*«iimi# 

Wd6Jt«^*mJt«B»CMl©ttti!fi*tCml £ 
A^JtUT, 7^^&*-?WMK7^j^fliiJffllf§ 
^WcSUl^n. T-^mERffililKVStt, 7-£ 
«Eft««-r*lil»Tr*oT. 7-^«£ERje»#V s 
StU*f^. ^2tfc|g[aIPSCM2(i, ifVst7-f 

LT*©S©7-?flffiiiffl{I^Cm2 £Htfjf S„ 

[0024] A^xmwtttaseiaK i PB/wxmaEtt 
pshiau ^-xmssis^iEiKi b«^- 
a? x««e»£^i b staffs. /•wx«&£Ihii&tp 
iwwi«t«Tp s stairs, swxmhmi 

*»4ll«VFtt» 7-*«Ef8fflft*tCm2 JC*f£b 
T. ;i;vx^S3Sffi#v f Srttttf*. 

EgSDFtt, /vvxmmfefenTv s t/vixft&&.{g 

f t*^^S/^X"t@TO»Wffllfi^D f <£ffl*-T 

«. /upx^-xsat«ift(as!Ssw4tt, /t;vxm«SEfi 

R«fi^ I p t^-xmmmMiB^ I b i:£/t;PXiffiffl 
50 [0 0 2 6] MK«iHfttblBlR I Dtt, d0 (B) \Zm 

d&w^-rs. ^mssamnissi eh, m^i d&A 
utLxm® (o ic*-r^€8gamft^ i e$m* 

•TS. *y hX^- h^fElHlKTM 1 B<f^ I e £A* 
tbT, H0 (D) IC^-r^fhX^-NM^Tml £ 
^©KSU&*y hX^-h»!MTh©»7Rr 

I Htt. *y hX^- h^iiSE I h©^«E€&^LT* 
v V7>9-YWSaB£m 3 %\ h s^ffl^fS. X^-h 
40 mfft$&ls!8&SW6«, hX^-hif^Tml *tA 

6 £tfl;*jf5. S3©tt8^lHlB5CM3tt, €-^S6 

^mmm^ i d t&ik«LTS«ffifiifiiffli«#cm3 
«js«iaA«iPia»p sfcia*r*. 

[00 30] 

mm&m&t 5fc»©^a] *ie§h©/-wxmags 

l7-«?-M(flm ^»HJ&B#tC7-1 , -\'^X 
D-y7>m«&SnTffi^S«5C«fti!bT7-^X^- 
hffl^SEtC<k 0 7<^ffl*t»»f LX7- 9 
50 £Z\z£.\:%7,ny5>t~\-r?l3.<. 7-^5!^itft©* 
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5 

v tmffi I h*>e.®^©/i;^«ss I wl:«» 

[0031] nimio>7->/7.9-Ytmi3mz> m 

hX*-h«ffil hfcaSUfc&fc. /WX« 
it I w61«TS/?MMAGjS«7-i'Xi'- H«i 
3M*fc*WT. *yh**-MMl*l h©»BII7»*> 
S/WXtK I w0MMIM*'C01M?JMT t SIS 
*U fMrMW+fc. /^XttlwO^iTpJ: 
D fc^O/WXfiT p 1 frfc/Wxmifc I w©/t;PXffi 

Tp*-eaB«nc«oftAfc«ft©^ff/^x««i t 

1, I t2 , •••«9«1-«^XMAGiM7-^X5'*- 

[0032] m#m2a7-9x9-hmittm& m 
mmi&miz. u-i i a attas««i 2 izmrnvtzm 
\z, 8»*©/wx«iliw©¥i%tt±Dfc*s^«« 

ffl©5fc-y hX^— hmSSE I hSffi^Lfc^iC. /WX* 
ffi I wSSS-f-S/WXMAGJgg&T-^X*- hWW 

AWXSiS 1 w©/wx*it p ± 0 t>/jN©/i;i/X 

i|@©X^-hffl««EI g*a«U iftttT*y KX*- 

hmss 1 h©amnT(M»SA«a«t 1 w©am»!& 

^ST©^fT«3WT t *K*U *fr»H!+S:» /WX 

H£S 1 w©/i;i/X*iT p «fc 0 tsKo/vizmr p 1 e 

MfB/tJl-xmSS I w©A«*«T p *t?a»Wfc«0* 

Afc«^©^ff/vux«^ 1 ti , 1 1 2 , -sas-r 

■S/WXMAGjg»7-i'X*- MH?lt#8;-e»*. 

[0033] a^JsaroT-^x^-hfflfflisftB. *§ 

7-f*i6*l a*t&8£&2l£&ftl!Lfcl9 
(C. &&*©/WXSSSlw©¥imfc»3t>*frV>«8& 
KX*- hmS5 1 h S»tl,&»C. /tJPXS 
SS I wSa«f«>/^XMAGSS7-^X^- MWW 
^StfcfcHT. tfy hX*-Mt«I h©a«»7l$!&> 

s/^vxesit 1 w©a€iSi&^*T©^fT»!KT t *« 

J£U ^frJEISffci. /^xmffiIw©A;i,Xi|iTp«fc 

t) ^©/wxst p 1 z/vixmrn 1 w©/wx« 
1 , 1 12 , -©aepgi6tami»7tsMwrsstfT 

fr8!IW*l7&«, /WxmflS I w©/X;UX"Bt/tJPX« 

f&WHsl&P S »Cffl*1-.5/'^XMAG)§»7-^X^- 
b -5. 

[0 0 3 4] gt#«4©7-^X*-b!Mffittffc«. 8 
fcW&BSfc, 7-f 75fc*S 1 a 2 IdSttU&B 

fc, 8m , ©/VPXti8inw©¥^M<fc0fc*€fVniS& 

ffirofryhx^-hftifci h*a*u&«ic. /wxffi 



(4) !$|I¥4-2 7 0 0 6 9 

(J 

SSI w£am-r5/t;VXMAG^S7-^X^-h©lfl 
jftSfclris^T, *y hX^-h*«EI h©a«*7l$*> 

e./'wxftas i w©a«^J&^*T©^fT«HT 1 1®. 

£U ^ff^raf^ /VPX€iSIw©/'WXi|ITp<fc 
0 ^©AWOMf Tpl *»&/WX«jft I w©/WX« 
TpS-caHM(C«IO«A«:ffift©#ff/^X«8SI t 

i . 1 1 2 , -<Dmmmmtmmmtzmm?5&ft 

/VIXmnTmS ItioT/^xmSSffi^^I Pt 

^-xesE^gft^i bt^omAs/^x^-xm 

xmSS I w©/'WXH£/WXJ3i&&i£iBffll-r-5/'W 

jftnrKsw4&«D»A. mmmufflwm&p sizmti 

-r-s.;t;pxMAGS«7-^x^- b*HSP£)£Ti6S. 
[0 0 3 5] W*JB175^4©7-i'X3'-h$liai*S 

©£«s§iM-rsiS88g©#ijrc;&oT. ®7ic^-r 

«fc5(C, 7-*mffi&Hm^Vd£A#<bLTiSJg<P© 

/■wx^at i wo/wxeRtf/wxHSRSffflirr* 
/VPx«s»ft«l»»^D f &tti#-f a/vvxfi^?^ 

20 IlKD F ^-XSSE^Jtf^ I b £tti;frf £^-X 

-r*/WX«»ttK£Bi& I PL AWXiBHSSIWffll 
ffi^D f (::«$: oTMfe^-xmSSiSJgffi^ I b 
;PX«ffEffi^«^ I P ■fcfcfl&AT/'WXftOTffi^P 
f SfcjgfflrtfflWUlKP S »ctti*-rs/'WX^-X«8S 
SD&H1KSW4 i£f^&fi£*©/'WXMAGigJg8B 

tc*©«^ft(ra snrn 

a. «M»««E»a«^Id*X*iUT*yhX*-h 
m«tl h^aS-r-S^-y hX^-h»8WTh©l^l8*HI 

5tf MLT*5/ NX^-hm-^Tml ^ffi^-TS*^ hX* 
-M^ISIsliSTMl. 

b. l»X^-h«lMB6fll^I h s 

c. hX^-h«^Tml *tX*Snfei:lri^s/ 
hX*- h-«lSSEia:5e«^ I h s SSSSI±I*M«I@KP S 
i'tt^jL. *2/hX^-P^fKleIKTMl©*5/hX^ 
- hMfflT h ©WfK!»7t<t-3T*5/ hX^- hft^T 
ml .)W?±Lfc£#tC/i;l/X^-X«J&m^S4 
WAlWfiHISPSCfll^T^X^-hWIflHftiaKSW 

40 6. 

d. *yhX^-M©fg@KTMl©l^ia«F7C±-3T 
*y KX^-hff^Tml am±Vftb^Z, XyhZ 

9- hmm i hfrzmt&'po/vixnm i w^©^^ 

e. »fra!KM^Tm3 S;A*£UT. ^ffSHHT t © 
^-X«St©#fr^-X8!P.8Tb t©^f(E^KJ&LT^ 
ff^-X«^Tm4 StB^-rs^ff^-X^ISIlISSTM 
4. 

50 f. ^ff^-X^ISJTb t©^fS«^7lCJ;oT^fT^- 
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7 

xft^Tm4 jWihufcitic. #nmm t * ®/w 
zmm<D#ft;vv7>ffiT pi , Tp2, -amm&mm 

KTM5. 

@KTM5*t/a*-r-5^ff/'1^XM^Tm5 ©&fr/W 
XffiTpl, Tp2, •••£«ifc*5&fi7'WX<I«iJlia 
KPT. 

ff^;VXffi^Tm5 £/t;VX^-X«iiftt»&lHl&SW4 

eta* i/, iMf wmmiBiiKTM 3 ©gfffsaraT t ©r$ 

/wx«waaHMi«*D f */^x^-x«*«aiia 
KSW4 fctt#r*fWr*a«^*TW. 
i. ±e©fWT"<-.*l*IRII*TM4tt. *fr»WTt 

*XHWTpl. Tp2. .»©*7fc.kOfMT/W*« 
^Tm5 «HP±b&t*»ff^-X«|IBTb t©l*IH* 
HPBbT^ff^-X^Tm4 SflMrt-*. 
[0 040] 

[MB] 0 5 (A) tt, *»Wfl!)7-^^^-h«fP* 
j£lC*^S7-^X3'-h»©7^'t^l a ©{Sfii: 

(B) ft, RH (A) Kttftl,fcJ88mi®HMtt8 

ja&^-r0t?*So nia (a) t*v»T, mnti nm 
t4 », &&m&2 tmiR-v&z. i»»ti 

-f-WBil a#*JgM2fclittl/fc*lC. nia <B> 
*aE©3LfcD8fl«* 4,000 [A/sec] S 

mom< r, /wxs^fi* •fctf/wxfiav'wxmiB 

X/ty^WfeifcB&ikl/TH*. 
[0 0 4 2] **^©7-fX^-KW«l*j*fc*5Jt* 



(5) #g|SF4-2 7 0 0 6 9 

;uxm»E i wtefl»A* t. y^^mmmxmt&miz 

m>P?Z>fttb\z, 7>fir©»i«ltt«MSTbT«|j8«* 
4 UT»7<f ir**©»«ttK <fc -5 X A y 9 ©5S£KB t 
»*©T. *5fiH©7-i'*i'-hJ8FiStt. (B) 
tc^-r«t5{r, tfy hX^-hMDUTh ©ac^rlBt 5 

fc*^sx^-hffl/^x««E («t, miwf/vix 
mm i ti ins) ©/wxn car. jbiwtswx 

fit ^3) Tpi SiSi^cMxtl i w©/wxffl 
TpiDMcteU *©/t*xtttt CRT. ff2HfT/T 
jo ;wxm«n t2 tv>5) ®/wx«i ckt. m2&nn 

)VXmt^o) Tp2 £Tpl <fc 0 fc/MCtfJ&A. 

ic*©/i;ux««e crt. ns^wv^mMi t3 1 

©/t;VX« (KT. S3^ff/t^X«iV5 5) T 
p3 &Tp2 iOfe/Mtiffl&AT, Ji^CUVXiffiTp 
ICifi^tt*. .HOiSt, Tpl>Tp2>Tp3->Tp i 

■fscttctoT. *y hx^-hjanflTh^/wx 
«tt i w©/wx«T p *^RBWfcj»att>*©T. 7 
-f^5Hi©A«U0«»*fc«ftU 7^©Sl«S«©il 

2> TX/t^^©^£Kit-TSri:*tTl?S. 

[0 0 4 4] ±SS©/t;VX«S©^{tttATp-rJftt>^T 
p3 -Tp2 , Tp2 -Tpl RtfTpl -Tpli, /I 
^X«j& I wOW-i^m. I a [A] C:<koTgfc£. S 
fc, :©ATpll, 3j^s/ hX^-h«8^Th0»7Nf^ 

e./t;uxifgT p ©/i;uxmss©jimrej&*T©x^— h 
/hmt/w*** i ti , 1 1 2 , ■■•zmmtz&ftM 

fflT t [sec ] K:«fcoTS&a. SSfc. £©fHfMm 
t t ©K©x*- hffl/^wt«©/U'X«©&fl:&tt£ 

«. zo&nwmT torn** «K»ffl»xtt/i;ux« 

WWfc<J;S7-^«Efll*-3Efrs«ffi*ff±LT* 
H*H4©&&giHW:, £©*>;/ hX* 
- KSiffi 1 h ©WtHTI**6Wi«l»©^X*T p © 
/t^Xtt^ I h tr«J^^^*T©^fT»iaT t =£^«)K 

SSlw©^«Ia [A] tSgl&fTrUVXfliTpl 

[u] Rtf^xiowMATp [ms] Rzt&nmm 

40 T t [sec ] t©H«4 
[*1] 
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10 



I a [A] 


Tpl [ma] 


ATP [me] 


T t [sec] 


- 60 


1. 6 


0. 2 


0. 1 


60-100 


1. 8 


0. 2 


0. 1 


100-150 


2. 0 


0. 2 


0. 2 


150-200 


2. 0 


0, 1 


0. 2 


200- 


2. 0 


0. 1 


0. 3 



[0 0 5 0] 

[S£$£0J3 (0 6©tfiW) E6«, #5g9J©7-*X* 
- h A £®!*t«R 2 ©7-? X h^IW^ 
Z £©/i;UX«»E I w©¥*i« I a [A] (ffittl) left 
-f^XAs/^iiG/N [gr/500] ZWfeLfclt® 
>f77r&Z>. ^©X/Vy^aAG/Ma, 

KJP1.6 [mm] ©XT->l^XjH«SUS316 , 7-^8 
£P#|B)3 m , 7-^#±^|y]10 [#] , 7-*£50 
[0] *S9£LI8£;*tt;fcii*©X/V;/?©«&fg£mS 

tttf 100 [A] ©<k£, ft«Z©Se*S$B2©7-^X 
?-h#fe#6 [gr/Hl] T&SWCttLT, ft«SA© 
*%W07->?7.*-hJ5&-&Z 1.5 [gr/13] "C#5 1 

[0 0 5 2] ®7©i89i) m7\t, *%®<D7->77> 

wm&, gi4©se*©7-^x^-hMffli* 50 

\$®4 tmUT&WV. #3§?3©7-?X:5'-hfW» 

ismzwmzmmxmimz'D^Tofrmm-tz. m 
motifm 1 d&xii-znrztgiz-fcy hx^-N^ra 

Th©«fK£Mjl&bT*>> hX^-hffi^Tml 

h^.ffiw>fem^i h s sawrs. /vv^-7,mmm 

&HIg&SW4tt, ^-XS8fEK£lsl8 1 B©-^-Xf8SK 40 
iSSffi^ I b i:/1^X««E€^lHlK I P0A)VXnm 

mmfcfm 1 p t&^mAT/wxfflfliHi^p f 

± ltv> -s a: bidgiss tiT^.-xmmmMm 
mbzaoiL, m^ r YwifiAii-znz>t.&foa\zmm. 

h s trvizmwmp f %m&toi3MW®&ps\z\u 

1 #A#3ftT^5£#tt, i^Ihs £ffi*U *y 50 



BtRsnrri/Twrmi &&±i.itt2\z, &&b\z 

[0 0 5 3] HfrMlmWRIllKTMSii. JfcyhX*- 
hffi#Tml ©#±fc£oTfW?*mTt©l»IR*lltt 

ur#ff»iM«^Tm3 &m*-rs. c©m^Tm3 «t 

&Srr£&fri§&«&[II]i8TWtcA#SttT^5££ 

/wx*«i i w©/wxs&&&tf/ , wxi|§££se> 

"*-XP#IE[el&TM4«, »fr»ira«^Tm3*tA*^ 
nfct#tC»ff^-Xi!MTb t OWrlR*IMftUTlWf 
^-X^Tm4 £ffl*fSo £©fl^Tm4 
nTV»* t *tlflBfif*IMf /^XWHHHRTM 5 

fiTg&«&«^Tw£#itU /W'X'S-XSSttOiftlHl 
&SW4«. ^-xmSSK^ffi^I b£ffl*LTV>£© 
T?, «S5{B*Wffli|illSPStt»ff^-XS«E!feii«-r 
S. »ff^;VX*S«lSilsIKPTB, ^fT^-xm-^Tm 

4 tfAAStlSZTit, a^-rs^ff/^x^EHKT 

MBOiMr/WXlBftTpl. Tp2, -fcR«"r*. 
±EOiMT^-X«HRH»TM4tt. #fr^-X$P.aT 
b t ©WR£J&7LT&fr^--Xffi^Tm4 S^lLf 
5. ^ff/t;VX^FlSllKTM5B, ^ff-^-Xff^Tm 
4 ^jtbfct^JC, fWx/WXSTpl (2|slg©# 
lh©<t#«Tp2 , 3HJgffl{?Jk©fc£ttTp3 ) am 

#Tm5 3WW«»«H(lll»TWKA*an*i:»tT» 

jgi3j&m^Tw£tti;>jTs©-e. /wxt-xftttOift 
0g&SW4tt, &£afc#ftfcD, /UCMMMUtfimt 

*i p$ffl*-r-S)©T, ^sta^sniisiKPsti (is 
i) ^ff/ui'xmissam-rs. r©^ff/t;vxNpKia 

HTM5B. L fc^ff /t;VX B^JttlalK PTKio 
TRjesn&fMf^A'X* (Tpl , Tp2 , •••) 
S^ES«7l/T»ff/^xm#Tm5 *#±f*. ^ 
ff^ft^^HIKTWtt. ^ff»!K«#Tm3 ]5«A*an 

««il§«SSW41Cffi*l„ SfTS!M^ISIll»§TM3*S^ 
ffMKTt©^R£«tF7UT^frS8FflM#Tm3 £#ik 
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RMfMH»D f £/WX^-XSSKiiMfelsl»SW4 fcffl 

£3, #fr/t;UXm^Tm5 iWlff^-^WIRIlRTM 
4CA*Sn, &£fHrJffliai9RBIftTM3;mAt* 
7UTV»&t»TfMTWWffl»Tm3 *HJALTW*fc* 
». St^ff^-X«flSlHl»TM4*t^fft-XMWT 
b trol$IK£&l&L.T#fT<-Xffi^Tm4 fcajfl-f 

x«^Tm4 jj«fMT»aKW)iia*TWfcA*an«^t 

C, 0»TWB. *fx/W*l*RH*TM6©IMr/W 25 
XH&Tpl >Tp2 >Tp3 OiifcHatr*. 
RBBRHRTMSiWOTBBT t©»B«*TUT» 

frHflMreTms saw-rat. ^fr^ - xb#b?es&t 
m 4 »t«wf /w*»rhrtm s KtfWfgftgiaiii 

m5 jWifcLT*. IWr*-Xl*HHBTM4ttiWr* 

xsse i w&feibz/vixmmik&fflmgm) f £/w 

X<-X«RfflR[IRSW4fc(HA-rs©T. ig&tU* 53 
MfPlslttP SWUM 1 ©SWttRB 1 w©/U*RT p 
©/WX«fift£iimT£. 

[0060] W8<Dmw) msiz. xmior-vx 

^@t?*5. HBB. 04©l¥*©7-^X^-hWfflI 

3Sr»**irr**s»«»*j«©ttfc, iwt/wxhb 

@KSR&jilinL-fc^n<);^|gT, 04Rtf07©Si?l! 

fcBRT**©T**r*. 50 

[0 0 7 0J (09©1»?U) 09«. *%K©7-f X 

tfc<k-3T^jrrs/^xMAG»gESB©^Ds/^ia 

"C*5. 0 8til9«t*<S&5ffi3ftt?*:©t*OT?» 
R8K:feVvrtt. 7-2«EfW$P«^Cm2 WW 

TP^e.ffl*snfc/t;>xffi^5t«^Tp ■ tavwx 

9lCi5^T«. ;t^XH»ft«6HIIFP*»SHI*Sn 
*/WXR«RRjfc«*F p#/WXH^«*»£lll 
KVFICffl^Sn. H©@ttVF*»6W**tl5/i;PX 
Ei&SM^V f fc7-*«£*B«*Cm2 
**Wfc£En*DFfcA*S*lTV»*. Hft6©B8fcH 
9 £©«£«, 0 8*i7-^«EfflS^WLT^;i/X^ 
»[»SSJWUT7-^®EE«*-3EffifclW*UTV»S© 
ICttL-T, H9*»njl/Xe*WJWLT^5&8e)T?*5. 
[0 0 8 0] (01 ORtf01 l©iK?U) 01 0«. 0 
775S09©^nyi70©^fr/i;PX»l«llHlKSR©ft 50 



ftli8¥4-2 7 0 0 6 9 

22 

#Wfc8«0Ti&a. El OWA^ig^I Nl, A*J» 
f IN2 Rtfffl^SIT-O U T «. -en-ftlS 7 7>S0 9 
(ETF> B7«£fr>3) fflS^WXfWWIUKS R© I 
Nl, I N2KU:oUTlC^-r?>. 011 (A) 75£ 

(D 07^©^D«^^igRr;0i o©a^0©^ 

«©»-%©*>rA?+-M?**. 011 (A) «, 0 

7^©^«mss i &iw»«ttttffiff« i d©*-r a? 
t-bT*ot, rati Tr^-fir t«SW»to«jH 
\z£0fty hX*-MM«I h*»t*n*. 01 1 (B) 
O. R7*©»«R»BMMMH e©*-fA^+--l*-e 
&0. NH (C) O. ?n 9 >B«)*yh^-hOT 
Tml ©$"f A?-v-h-C&5. 

[0 0 8 1] rati gt^t2 ©ttfE 

010 IC*V>T. 0KNOT 1 tt, ra 1 1 T. Xil 

2:*tUBAff^«ff±U rat2 Tf, M^Tml tfff 
±bfct^(c#^a*T5. »fT»!WI^IE@HTM3 

01 1 <d) ©rat2 i:*-r<k5iw» jfrs/hx* 

-Ht^Tml j&t^itbTNOTl^effl^M^A* 
Sft&tSfc. ^ff»^Tm3 £511 HJtfBBT 

r i ar»ff»SHDijiia*Tw©ia»NOT i 

5- SfcC©M^Tm3 tt, #ff^-XR#fg[Bl8STM4 
Ry^ff/^1/X^K0KTM 5RtWTA;VX««KI0 
!SPT©ni-^ , J*^>5'BCT©&U-fe^h»l» (K 
<£) RJfrffc'bAA^fU Ctie.©E12STM4. TM5 
RDlPTIi »f^UIBttlllt«;S. MJtflM&TRl 
tt. [ElgSNOT2t(5IKANDl iffiftSStf n >x> 
*©B»HI»tJ:D*0. #ffa8m*§^Tm3#A*S 

n&t*fc» H0 (e) ©rat2 K^-ri^c, mi 

[0 0 8 2] EIgSOR2K01 1 (F) ©rat2(w^ 
•Tcb5lC, ^1 HJtfflMITrl X«^-ram2 hU 
^ifTr2 *tA*Stlfct#Cft^Or2 Sta*"T 
5. »ff^-X^fR[illf&TM4tt, 011 (G) ©ra 

t2 \Zm?£o\Z. ft^Or2 *?A*$nfc<h#(C, # 

fffflMT t ©atj©^ff ^-xmss*a«!-ram 1 

^-xm^Tm4 SrtflAb. SS)©ig(fT^-XlSIS 1 3 
- t2 »ii^lC^#Tm4 *<?±fa. d©<t^Tm4 
tt/W tUA 1 ?>?BCT©i'D k fcAAS 

n, *oQi*f* rij -r^fc-fe«^*tb*L-, mjfi 

falg 1 MMX^f yfSW8 ICfc^TfittMR 2 

-te^©Q2sa^s roj -r^^m^sffiht, & 

MT£Si!2&*&X-f y?SW9*WK-T5. 
T. aa-Tftflff^XIWRiaKTMBOJI^eR^f 
1C(*> S^C# r 1 ©SffiSSR 1 t^i/ifil r 3 ©JSttgR 
3 t^il^Jlc^Stia. 
[0 0 8 3] rat2 <t^t3 ©»^ 
^ff^-X^RIiI!STM4tt, ^*SJ£Stlfcrat 

3 - 12 ©giggle. 011 (g> ©rat 3 ic^-r<fc 

SIC. m^Tm4 &{?ifT5. 0?&NOT3tt, ffl^T 
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m4 fflfjhllioT. 01 1 (H) OtmtZ (C^"T«fc 
^Nt3 *®ftn)V7MWm&'TMS\ZM1rt 
5. CO[HlKTM5tt, 011 (I) Omm t3 IZtk? 

<t ^ c. qmi?* 6^fTa!WT t ©fg i /wxmtsa 

1 #fT/WXffi^Tm5£IIIg&OR 3 Kffirtf 

MWHBIsI»TM3tt. 011 (D) tc^-ri^fc, ^ff 
»WM^Tm3 *W*UTV»*0"C, ®S&NOT 7fr<5 
|§KAND3[Cffl*$n5ff^Nt7 tt#±l/TV»*. 
bfc*to T. A#«^ I N 2 tC, 07 *©/M*flHW8 10 

iiiiKD Ffrz&tiznzmm'po'vvxmffi. i w©/i 

;UX««8*WWIfll^D f tt, AND 3 Cfc^TjSSrS 

nsfcfetc, m?&oR3*e.ffl^Lfcmi^fT>'tji'X© 

*»Tm5 jJ*WA*FOUTfcHl*Sn*. C©ffl*^T 
OUTfr£©|gl^rWXffi^Tm5 fct 073?©/1 

a tiosit) t> . /vvxnmmwt&mK I P TS£ 

3n&/W*«*«R*flre I p fcx*- h^iffi««|[Hl 
KSW6, £3Jttm*CM6*9CTttttttftMfllI 

KPstai^sn. 011 (a) omnts c^-ris # 
c, giiifr/wxwiti ti zani?*. 

[0 0 8 4] I%%|t3 <t^ t4 ©»{£ 

COBB©*? e f £&tt3tlfc&ffiSR 1 Xtf R 

3 Otfffll&iMi r 1 + r 3 ©l$£f&T£:i:3lg 1 

^xhtpi o^Higiia<D^flt4 (c*^x, mi® 

OUTfr&ffl*4nT^fc»llMT/ , Wl'X«*Tm5 * s 
#lhU H7*©^X^-X«««*II3IISW4««« 
jftbfctWil/T^-X*WWaaJ*I BTK^Stlfc^ 50 

LT> *? e Rtf f tctt, gfiiffi^n^n r 1 , r 2 
fttfr3 (fcjSTL. rl >r2 >r3 ) ©jgffiggRl, 
R2SyR3«3ntfe0, S0tgR2<!>P[«|fc:tt 
MMyfSW8At^tl, S&EttSR 3 0HW 

iWf^X«^Tm5 tt. HlKAND2t[llKNOT4 

^[5IgSTR2(CA*$n. £©0g&TR2#S01 1 
(J) OftMtA fc*5V>T, 312 MJMM»Tr2 #11 
KOR 2 *aCTItJfiL-fclWf^-XI9IHigttTM4 fc 
A^StlS. 

[0 0 8 6] H©|sHf&TM4tt, 011 (G) ©«f»t 

4 Cjft-r«fc5K, 2@B©^ff^-X^ (KT. ^2 
»frt-xlfii>5) £a*T 5. c:©m^Tm4 

Sn. BCTii. 011 (K) Rtf (L) ®«H9t4 tC 
*-T±5iC, Ql **©ffl*ff*Ql8*t*ihl,T»ljH 50 



4$H¥4-2 7 0 0 6 9 

14 

^^7fSW8*WU Q2*?tCflT^Q2s*ta* 
3 ntl 2 &®7. 4 y 5f S W 9 TWtffiggR 3 fcM&T 
5. Ufctf-aT, £fr/WXP&l8l3»TM5tt, t?e 

r# f mzmtisntd&smomi®. r 1 + r 2 ©£& 

T5e£SB#*J£tt, Ql SBTCfflAtf* rij 
^Qlsfcfti^T*. ft*. Q2 Ql «^©ffl* 

ifi roj rij i:*boTt>, r 1 j #s rij *t 
■€-©*sffl*sn?.. 

[0 0 8 8] %%lt4 <t^t5 ©fifg 
^fT^-X^SmteTM4H. mMtb IC&I^T, » 

5fil/fc*«t3 OtlTtPll5WI«*ffK 011 (A) 
©I$£ijt5 lC^-T±5tC, ^2#ff/t^Xm^I t2 £ 

[0 0 9 0] l^fSO t 5 < t < 1 8 ©Jjjfg 
IMr/WXWHHfcTM 5 tfMttLfciESMI r 1 + r 
2 T£**fi2#fT/W'Xi|@Tp2 ©^f(gigiaa©^J 
t6 tC*V>T, B2«tff/t;UXft^Tm5 ^ibf*. 

««©»#«> waL&»«it4 ot*tP(i;»ff*ff 

K 011 (A) ©Nf»Jt6 IC*-r<t5lC, ^-X«S5 
ViT3lHia©^fT^-X«^Tm4 #A*Sn5t. Q 

i ffl^ am^Qis aa^-r* ©T3£ i Mjex-i- y ^#fi 

&SR2*fittU Q2*Pt»9ltt*lKflHBR3*«» 
f*©T. ^ff/i;VXI^PSIelSSTM5©«-?eR.tXf ffl 
CB, ffitft«ttrl l/fc*J^)T, ^ff/VVX^f 

fEE8TM5«. ^Jt7 fc*^T^3»ff/t^Xft^ 
Tm5 Sffl^U, ±S©fittttrlTfeiS®3^fT/1 
;VXi|@Tp3 ©StMiffii^fC. «^Tm5 <£l?±-rs. 
[0 0 9 2] t ^ 1 8 

mmts \ztn>r. 011 (d> iztkt&oiz, &n 

MW^fEHISSTM 3 *t#ff«raT t ©P#E&»7LTg 
fr«!fflfi^Tm3 S^Jhf-St. ^ff^-X^fiSI§?5T 
M 4 . &ff /«;>XRHRI1«TM 5 ROWf *»«J«I1» 

©#±fCioT. ^n&©ESSTM4, TM51^PT 

ff«Rfl@^Tm3 ©{?ihlC«tt3T, @KNOT7tt«# 
Nt7 «[UKAND3tfflA-r-5>©t?, AND3tta# 
<£»VV7.?m I wS£»S/i;PXH^ScjRMfflI#^D f 
SlHliSOR3(Cffl*L, OR3tt&ff®£t2J&ffl^Tw 
tUT/t^X^-X«Si£«milBSSW4tCffl*U 

a. ff-^D f •ejgss/W'XSSE i w#a**n*. 
[0094] ±e©0i oommmiz^x\t. &ffm 

[0 100] 

[*^W©«I*] »*3Bl©7-^X^-hfflffll*S 
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/WX«T Pi frt>®&$<0/Vl'Xmffi I w©/W*« 

T p ca»w»ci»*lA&^ff ;i^x««£ I 1 1 , I 1 2 

[0 10 1] »3fc«2©7-?X*-hfM®#i£t4, M 

ss i h *a*r**ttrftb%7^-v5HiJW([«i*»ic 
ifcttis&tte. *W*©/w*«*iw©/'Wx«Tp 
<t d %> /vvxmo/i^ t^x*- i g sam-r* 

ISLT7-?©fg££ltftT5££#Ttfc^ft£©7 
[0 10 2] »:&14©/WXMAG7-2X*-MW 

«*gii©«ns*ifeft3teirr*t*t, aur 

^-^m«HBl«0» I B, /UtO^-XWKMMlWS 

xMAG7-^x^-Fww*^a, »#Hi©ffl«# 
;vxss& i w©/wx«fc/w*Hig*fcft*«PT«/ , < 

JPX«*tTm5 tjmaiftllMlslKPSfctBftU IMr 
JSIIBT t ©«ji«ttiai©ttffilc« DJM.S c ttcio 
t, ^fr/t^xjaraTtRrwf/^xfiTpi . t p 

2, ■■•$?8&l$©/WX«igIw©¥i9«I afc»lSa 
[0ffi©fi8#fcSK9i] 

[01] 01 (A) ti, ^3fcg»l©7-^X^-h^ 
© 7 -f ^5fc*fS©<£fi 1 7-* ©5B4 1 ©R#W«Sigi£IB 
93f.50Ti&i9, niH (B) 14, R0 (A) (CttJfcLfc 

»»««E©«fKiw«a*^t-iaT**. 

[02] 02 (A) «, 3»&«2©7-i'X:$'-M$ 
© 7 -f •VifeSgcffcfi 1 7- f ©I8£ 1 ©«fMW«iiSR 
911-5 0Ta&O. RB (B) 14, RH (A) CMfSLfc 

«fS«ss©^rawiiija&s-r0T?*«. 

[03] 0 3 (A) tt, «£?|5S»3©7-^X^-h^ 

©*»*ffi©i$wftttaft*-rH"e*»3. H0 (b) 
Mt. na (a) (=M«ufc»»«iiE<!»»mmsii«»-r 

HT*t>, H0 (C) 75M (E) te. RH (A) Rtf 
(B) C#l6Uft7-f'Wte*©4«®l»mflME^jRf 
0T<&£. 

[04] 04 (A) 14, f£*©7-^X^-MM»^rjS 



(9) #$¥4-270069 

iff 

£g«T*/WXM A G88s£H©:?n ? #BT* 0 . 

mm (b> f4«a«»ti ©^Mttttja^-rH-csD, 
H0 (o BffiftmffiMflrei e ©nswMffi&^-r 

17*0, faJB (D) »3fcy hX^-M^E«)ift«^T 
ml ©^P^W«i®S:S'r0T*5. 

[0 5] 0 5 (A) tt, *«W©7-*X*-M*©7 
-f^5fe)S©<a@i:7-^%4i:©ieW«MjiS:^-r0T 
*0. RIB (B) 14, H30 (A) (CAT&LfcMMR© 

If [06] 0 6 tt, *«WC7-^^^-HW(**6At 

*X/Xy*©«&«G/N*W*UfcJttty57"e* 
5. 

[0 7] 0 714, *WH©7-*X*--h*iP#8** 

jrr5gSEse©7*n >y ^ 0-^^s. 

[08] 08(4, H7©JW«B««!)3ft©IMf^X* 
ffl|IIBSR©j|#«»S£|i§K8l©*i609 </WXH 

mm) ©7 , n-y^0T*5. 
[09] 0 914, 07 <Dtmmmo ; 5*><D®nrvv7.u 

20 fmSR©A#n*IA«l»<)B2©mM C/Uiafl 
Mil) ©yny^HT?*a. 
[010] 01014, 0775S09©7 , n S /i70©5-£ 

fltfttT/wxflfflHftS R©«it0!©&RBrr&«. 

[011] 011 (A) (L) 14. 0775M09© 
7n-y?0Rtf01 0©8HKB©&&©fi*fffl*"f A? 
+ HH (R) (4, 01 OOttMB't'CXltt 

A«©ffiR«t*Sr0-C*5. 

(05) 

30 1 7-f-t (7-fiT) 

1 a 7-f 

2 tt$$&tt 

3 7-9 

3a X*-hffl7-7 

5 SX)\> 

7 a <7*ir*HM^©»»rteJ:*) 7>f\y9 

7 b (7-f^*«0«BttKJ:«) X/W* 

tl. t2, t3,-t9 ^nfiMBA t K«(t«ft 

40 Ig X^-hfflSSit 
Ih fcyKW-MKR 
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